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“SAFETY at THE OLD DOMINION COPPER 
MINE, GLOBE, ARIZ.2. 


st iy. R, 1.6. Manning? ond Abort ‘Talione 


The Old. Dominion: Co. at Globe, Ariz.,.like the ‘Phelps Dodge Corporation 
with which it is closely allied, considers safety a major operating problem. 
Safety is fostered. by this comvany in consideration of both the humanitarian 
and economic aspects; the officials take pride in promoting the welfare of 
employees, and the management has found that the safest way is the most eco- 
nomical and that unless an erenntaaieon is operated economically it can not 
continue to exist. succoperul tvs oo ei me Ao ok , 


In tanning and opevae tne: any safety ssiaiiahaliabiites many ‘tines must be: 
taken into consideration because an enterprise can not be operated solely - 
for satsty any more than it can for any other single part of the operat some 
All work mst be planned and executed for the comion interest. ~ 


In studying a safety. organization and the results obtained by it, some 
knowled:;e of the conditions prevailing prior to its existence is necessary 
as well as a complete understanding of the present conditions under which it 
has to operate. Therefore, in perusing this report, it will be well for the — 
reader to keen in mind certain ——- eee at the Old Dominion mine, 
which are: | , | 


High eos eee cee: 
Hieh humidity. : 
High air temperatures. } 
_ Wide variance in stoving methods, brought about by sativa esehaa end 
conditions of ore deposits, making standardization difficult. 


The following peragraphs regarding temperatures and humidity are taken: 
from "Ventilation of the large Copper Mines of Arizona," United States Bureau 
sd Mines Bulletin 330, ty G. E. McElroy, 1931. | 


1 The porcea of Mines will welcome reprinting of this paper, east the 
following footnote acknowledgment is used: “Reprinted from U. S. Buresu 
of Mines Information Circular 6546." 

g Associate mining engineer, U. S. Bureau of Mines Safety Station, Salt: 
Iake City, Utah. 

3 Safety engineer, Old Dominion Con, Globe, Ariz. 
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United States Weather ranges ani for Globe, covering 26 
years, show an average yearly dry-dulb temperatuge of 63.5. 
No relative humidity or wet-tbulb temperature data are available, 
but low humidities prevail and wet-bulb teuperatures average about 
15° lower than dry-bulb temperatures. These high average temvera~ 
tures and high rock temperatures make the ventilation of the mine 
ea difficult problem. 


_ The range of temveratures at working places is wide and depends 
‘primarily upon the proximity of the working places to downcast 
shafts. Stope temperatures range from 70 to 90° dry bulb, with an 
average of about 80° accompanied by an average wet bulb depression 
‘of about 5°. Development faces are, as a rile, somewhat warmer, 

80 to 95°, with only 2 to 3° wet bulb depression, but they have 
greater air motion than stopes and are.comparable in comfort. Prac~ 
- tically all places off the intake air courses are uncomfortably var, 
. the maximum condition of discomfort noted being on the 2600 level 
. development drift off the A shaft where the air returning to the. 
shaft at a velocity of 250 feet per minute was saturated at 102° F. 
Rook temperatures at the face of this orate were 108. 5°, 


PROPERTY — 


The Old Dominion property is at alcbe, Gila County, driz., and consists 
of a mine, concentrator, and the necessary shops pertaining thereto. This 
copper mine is relatively deep, and operates on a series of steeply dipping 
parallel fissure veins which cut sedimentary limestones and quartzites in- 
truded by diabase and covered with dacite. The mine is divided into the 
east and west sides. On the east, fairly regular bodies of sulphide ore pre- 
dominate, whereas on the west the ore occurs as irregular bodies of oxidized 
and secondary ores out by numerous faults. The average dip of the veins is 
80° from the horizontal, and the strike east and wost. The principal ores 
are chalcopyrite, chalcocite, and bornite with low-grade sulphides. Copper 
ore was first mined in this district in 1881. : 


For complete information on the geology and ‘itatory of this mine se6 
"Geology of the Globe Copper District, Arizona," United States Geological 
Survey Professional Paper 12, by F, L. Ransome, 1903. ‘The ore production 
for December, 1930, was 40,000 tons averaging .2 per cent copper, and was 
mined by an underground force of 625 men. 


The mine is opened by five vertical shafts -- nemely. A, - Grey, Pump, 
and C0. 


Seeceidone are carried on through the 4: shaft, consisting of five com 
partments -- one for water pipe, two for handling men and supplies, and two 
for skips. <A single~deck cage is permanently secured under each skip, and 
at the time the shift.is changed, double-deck cages are fastened under theses 
cages; thus, there are four triple-deck cages, with a capacity’ of nine men to 
a decic, available for handling the shift of men. - 
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“Me other shafts are for véiiti lation and emergency exits. ladders are. 
installed vertically with platforms at every 20 feet. 


Haulage levels are run at approximately 200-foot intervals, vertically. 
Intermediate levels for mining are mm about midway between the haulage | 
levels. There is no wiformity for spacing of reises, as requirements for 
different mining nvetens very greatly. 


Five methods of stGpine are used at present: Rill, top slice, Morenci 
slice (modified), square-set, and shrinkage. -The size of the orebody, the 
character of the hanging wall and footwall, the mineral content, and other 
factors determine the method of mining to be used. About 60 per cent of the 
extraction is by the modified Morenci slice-caving system. 


The mine is ventilated on '.ne pressure cebal by things fans each of 
125,000 cubic feet per minute capacity, each delivering about 80,000 cubic 
feet of air per minute per fan, at present, at the top of the C, K, and Grey 
shafts. These fans are aided by large natural-draft pressures and booster 
fans underground. The principal return air courses are the A and Pump shafts 
and one compartment of the K shaft. The Pump shaft, which is used for ventila- 
tion and pipe lines, is vertical end is (100 feet west of. A shaft. 


The main fans are Govvasd<cusveds: maltiblede sented abate. Thor at the 
C and Grey shafts have housings for reversing..the direction of air flow. 


The air flow underground 16 approximately 760 cubic feet per minute per 
mane , " 


Yor complete description. of. Per methods at ‘this mine see "Mining 
Methods at the Old Dominion Mine, Globe, Arizona," United States Bureau of 
Mines Information Circular 6237, by <A. H. Shoemaker, 1930. 


Conmressed air is blown for one ee in all peaee after blasting, 
before anyone is allowed to enter. 


| - HISTORY o SAFETY DEPARTMENT PRIOR 70: 1925 


On January 1, 1914, the Gane safety department was inaugurated by placing 
a safety inspector in the mine for the purpose of preventing accidents, his 
time being devoted to umereroune work only.» 


His duty was to make a noeaias inspection of and report on the condition 
of all travel.ways, main exits, manways, shafts, and such other places as 
“were used for emergency ways not frequently visited by others; to inspect all 
working places; to have th> necessary precautions taken in all working: places 
‘to avoid any accidents, and make a monthly report of the conditions found. In 
case of a serious or fatal accident, either day or night shift, he was notified 
and visited the place as séon as vossible; made a thorough inspection of the 
conditions; collected all: availatle information by getting the names of all 
the witnesses and a statement ‘from each one regarding all poudittenss so as 
to be able to make a full report of the accident. 


9982 -3s- 


Google 


I.C. 6546 - 


At that time, as well as at all other times, it was necessar:’ for the 
officials to take the lead in this movement if adequate results were to be 
secured. Warning and danger signs were posted throughout the mine; consider- 
able work was done in guarding the tope of chutes and manways to prevent men 
from falling into them, heretofore the cause of many serious and fatal acci- 
dents. In most of the square-set manways staggered ladders were installed, 
and where the ladders were not stagzered, trapdoors were placed. Trapdoorsa 
were also installed in all cribbed manways, the distance between then not ez-~ 
ceeding 20 feet. All working raises, shafts, and winzes at the height or 
depth of 50 feet were supplied with blasting batteries, or switches connected | 
to the electric-light wires, and delay-action fuses. Considerable improve- 
ments were also in safety conditions around the underground machinery. 


To make this movement more successful, it was deemed best to interest 
the shift bosses by explaining to them that improved conditions meant better 
work and by making it clear to them that they could perform no better service 
than that of trying to show an indifferent companion his duty in performing 
his work in a systematic and intelligent manner, understanding that he had to 
use his brains as well as his muscles, and recognizing the responsibility 
placed upon him which he must assume. 


To peesaeiien some of these objects, a system of bomuses for the shift 
bosses, based on their safety record, was inaugurated. Hach shift boss work- 
ing 500 shifts or more per month without any lost-time accidents was given a 
tonus of $10. If there was any lost time and it was less than 1 per cent of 
the total shifts worked, a bonus of $5 was given. This proved successful, 
as it encouraged them to supervise their men more closely. Every shift boss 
was entitled to this bonus each month, regardless of the number of accidents 
in the previous month. In this way they all started out with a ciean sheet 
at the beginning of each month. _ There was also a form compiled each month 
with their names, number of accidents, lost. time, and other items. This made 
them more careful because they did not care to see their names with a large 
number of accidents opnosite them. . 


To get the men interested in the movement it was decided that three men 
should spend two dave:each in going throuch the mine with the inspector. 
After the first three men had gone through with the inspector for two days, 
they went baci to their respective places, and three more were taken. They 
were shown the different workings of the mine and the conditions which should 
be maintained. Conditions were shown that vould influence them to use their 
best judgment in keeping their own places clean and safe and to try to prevent 
their fellow workmen from being careless. 


While going through the mine they were invited to offer suggestions, 
call attention to anything they. deemed necessary to prevent an accident, and 
ask questions. They were also encouraged to offer suggestions to their 
bosses whenever they deemed it advisable and to report to them anything they 
considered dangerous. The bosses were also: instructed to be courteous when- 
ever any suggestions were being offered. This proved suqcessful in educating 
both the bosses and men in safety. Some of the men upon going back would 
tell their bosses of the improved safety conditions in other runs, and as the 
bosses were keen to keep their runs at least cs good as the others, they 
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became active in improving safety conditions. itn most cases the men who had | 
gone through were also careful to keep their own working places in good order 
so that the men following them could not find any fault with their work per- 
taining to safety. After several hundred had received this safety training 
the men thought it best to have all the runs represented at the same time in 
the form of a committee, and recommended that this be adopted: the officials 
pon late the recommendation, which was the beginning of the present committee 
system. 


In the month of April, 1916, all of the surface plant was added to the 
safety department under the same inspector. This work began similarly to the 
underground work by talking safety to the bosses and men to win their confi- 
dence and get them interested in the movement. Many improvements were made 
by placing guards around machinery, removing exposed set screws end keys, and 
installing new runways for oiling purposes, putting handrails on old runways 
without them, and making other improvements. Later, the foremen of the vari- 
ous departments decided to select one of their own men each month to make an 
inspection of their department and report conditions, and to send a copy of 
the report tothe inspector; this plan was continued wmtil the present system 
of committees was organized. 


The present system was organized and the first meetings were held in 
February, 1925. The organization was divided into two divisions, underground 
and surface, each division having.a. central committee and a workmen's conmit- 
tee. At a special meeting of all. tne superintendents and foremen the surface 
central committee of 9 members was-chosen, and also the underground central 
committee, consisting of the superintendent and all the foremen. The surface 
workmen's committee is composed of a representative from each department, and 
the underground committee of a representative from each boss working 10 or 
more men. The workmen's committees were apvointed by the safety inspector 
after a.careful canves of the employees to ascertain whom they would prefer 
to represent them, with the understanding that retiring committeemen, after 
serving a 6-month term, would elect their own successors. 


Meetings are held each month and the minutes of the workmen's committee 
are read to the central committee at their regular meeting, when the recom 
mendations are considered. The minutes of the central committee are also 
read at the workmen's meetings so thet they will have an ec of 
the actions taken on thoir mecomenenvrones 


Since this system was seeculiesé a few spuneee have been made to atim- 
late a greater interest in the work. It is the duty of the underground work- 
men's committee to make a weekly inspection trip through their respective. 
runs, to notify their shift bosses: of the conditions found, and to make a 
written report to the inspector. While making their inspection trips they 
. found such a great difference between the men who had served on the committee 
and those who had not that they deemed it advisable to reduce the term to 3 
instead of 6 months, to get the men through quicker so they will all have an 
understanding of what the safety devartment is doing for them. This change 
has been made, and it is now in effect. 
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. To stimulate the interest among the: foremen and bogses, the surface cen- 
tral committee has included all superintendents end foremen as members, with 
an invitation to all shift bosses: to attend all meetings when convenient, and 
the underground central committee has included all shift bosses as members. 
The safety denartment ia now Bepresented by 7€ members. 


. dSecidents require special study. <A repetition of similar accidents indi- 
cates that the underlying causes have not been studied thoroughly nor the 
correct action talen. It is the duty of the workmen's committee to investigate 
and report on all time-lost. accidents. To assist in making these reports and 
to encourage a thorough insvection, the committeemen are supplied with a special 
accident report blank, which is filled out by them and delivered to the safety 
inspector. 7 


At the first meeting of each new committee it is customary to have some 
of the officials present, who exnress the feeling of gratitude of the company 
for the suvport of the workmen toward this movement. This encourages the com- 
mitteemen and makes them feel that they have the support of the management 
which seems to give additional zest to the work on which they are entering. 

A chairman and a vice-chairman is elected from the floor to serve throughout 
the term, with the insvector acting as secretary, 


At first the recommendations started to come rapidly, and continued to 
do so for some time.. Recently both the underground and surface committees 
were asked why there were so few reconzendations coming in at present. Prac- 
tically the same reply came from both parties that their boss wouldn't give 
them any chance. As soon as the boss ig told about anything, the work is 
done and there is nothing to report. This was gratifying to the safety de- 
partment, and it ig hoped that it will continue. This attitude shows that 
the safety education is svreading and more interest is being taken in the 
movement. In addition to the list of recommendations recorded, many sugges- 
tions have been made by the workmen's committees whereby especial investigating 
committees have been appointed and the work done before the next meeting; 
hence the matter never went before the central committees; also, the same 
results have taicen place at the central committees' meetings. | 


Several of the recommendations deedented by the workmen's committees were 
considered too great an undertaking for. the central committees, and a special 
committee was appointed to take the matter up with the general manager, and 
the work then completed. Also, a number of recommendations have been mentioned 
to the bosses which they considered to involve toa great an undertaking, and 
advised the committeemen to bring it up at the safety committee meetings. 

Some of the big jobs would probably not have been done until someone was in- 
Jured, if it were not for the cooperation displayed at. these meetings. The 
value of these recommendations is anparent: when we consider that from February, 
1917, to September, 1920, the workmen's committees presented 288 recommendations 
of which 284 were adopted and the work completed.. In addition to aiding safety, 
it has been proved to. the central committees that many of the recommendations . 
materially increased working. efficiency. Except. for a few changes, this system 
wes in force until March, 1925, as Oa. * a, 


9982 72 6 - 


Google 


I.C. 6846 
PRESENT SAFETY ORGANIZATION 


On March 14, 1925, the safety dezvartment was reorganized and a system 
installed similar to that of the Fhelps Dodge Corporation. 


Attitude Toward Safety 


The idea that safety is an integral part of the precatine activities of 
this proverty is impressed on every employee from the manager down. The 
sefest way is considered the practical and most economical way of doing any 
job. This attitude is taken in regard to routine as well as to new projects. 


The management has assured itself that every ‘boss is an enthusiastic 
booster for safety first, for it believes that discipline and instruction 
starting at the top are paramour in initiating and maintaining a good safety 
record. Worlmen can best be reached by their immediate superiors, and these 
men are the real backbone of safety. 


That the management is in earnest when it states that accident prevention 
mast come first has been impressed on all local operating officials; safety 
and efficiency go hand in hand and are inseparable. 


Meetings, literature, safety bonuses (for bosses), competition, and in- 
struction are used by the company as effective means of impressing the ideas 
of safety on the bosses and men. Special tallcs at underground meetings are 
given by bosses and men, and each emctloyee is made to feel that he is an 
integral part of the meeting. 


That everything mist be done in a safe manner and that safety must not 
ve sacrificed for speed is taught to all the men. 


Work of ti.9 Safety Engineer 


The safety engineer devotes his entire time to safety work and cooperates 
with all departments, both on the surface and underground. He usually spends 
the mornings underground and the afternoons on the surface making plant in- 
spections or writing reports. 


All safety work comes under his direct supervision, and he reports only 
to the manager. He meets with all safety committeés and acts as secretary. 
The testing of safety deviccs also comes under his supervision and all men 
entering the employ of the company are trained and examined in first aid and 
various phases of safe work, reg-rdless of their official capacity. 


| Committees | 
All safety work is brought up before a committee for discussion. Zach 
branch or division has its own committee, in addition to which there are 
several committees whose work pertains to the company as a whole. 


The Old Dominion Co. is a subsidiary of the Fielps Dodge Corporation, and 
the corporation conmittee of this corporation is at the hoad of all local 
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committees. This company also competes for the Phelps Dodge S:fety Trophies 
which are awarded annually to the division having the best safety record in 
frequency and severity. 


Corporation Committee. 


Chairman, P. @. Beckett, einescestaant and ae manager in charge 
of operations. 


Members: Branch managers. 


This committee meets quarterly at tho various branches in order. 
(Bisbee, Globe, and Morenci, Ariz.; Nacozari, Mexico; Dawson, N. Mex.) 


Branch Committee or General Safety Committee: 

Chairman; Manecer. 

Secretary: Safety engineer. 

Members: Heads of departments. 

This committee meets once a month in the managor's office to discuss the 
general safety work and means of obtaining the fullest cooperation of the 
various departments to prevent accidents. 

Bosses Committee: 
Chairman: Elected annually. 
Secretary: Safety engineer. 


Members: All bosses in both surface and underground departments. 


Meetings are held monthly to discuss various phases of safety throughout 
the plant. 


Department Committees (two enaeneround three on eeueease 
Mine Committee - Hast side. 
Chairman: General mine foreman. 
Secretary: Safety engineer. 


Members: Division foreman and three workmen. The three workmen 
serve three months, after which new members are chosen. 


Mine Committee - West side. 
Seme as east side. 
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Mine Surface Comnittee. 

Chairman: Mine superintendent. 

Secretary: Safety engineer. 

Members: Three workmen. Members serve ‘tires mathe. 
Concentrator Committee: 

Chairman: LS superintendent. 

Secretary: Safety ‘euelicee. 

Members: Three workmen. memnere serve three nionths. 
Miscellaneous Surface Committee: 

Chairman : Mechanical superintendent. 

Secretary: Safety rrr 


Members: Three workmen. Members serve three months. 
The secretary of all commeevees is the eatery insvector, who serves 
permanently. Le 


Workmen members of committees are appointed by the chairman in consulta- 
tion with the safety inspector, and serve for a period of three months. 


All committees meet once a month and make a monthly inspection of the 
part of the plant they cover. 


The devartment committees have authority to pass on all safety questions 
in their respective. departments, and proceed as soon as possible to carry out 
any safety provision. Delay is not only dangerous, but causes the men to 
lose interest. Workmen members are consulted freely and urged to give their 
ideas, and other workmen on the plant are asked to call to the attention of 
the committee any dangerous condition. Questions which involve a heavy ex- 
penditure or affect the general nolicy of the company are referred at once 
to the general committee for prompt action. When the representatives of the 
management on the committees and the workmen can not agree on any specific 
question,this is referred to the general committee for final. decision. 


Foremen and bosses are Hives to indsvetand that they are not relieved 
of responsibility for the safety of their men. The committees are intended 
to coordinate. safety efforts, promote safety interest, and assist the bosses 
and foremen to make their working conditions safe, but the ultimate responsi- 
bility for accidents rests with the boss. Bosses are drawn into discussion 
of proposed changes to be made in the interest of safety. 
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When a committee has decided on a safety measure, it must be put through 
as quickly as possible, and the order should not be changed or canceled with- 
out first consulting the committee. Neither manager, superintendents, nor 
anyone else may change a ruling of a departmental committee without the 
approval of the general safety committee or the departmental safety committee 
concerned, 


Rules are enforced or repealed. 


Committees see that after safety avpliances are provided, the foreman 
insists on their use. 


Each of the ewierecaa safety committees takes two days for the inspec- 
tion. A meeting is held on the second afternoon after the inspection, when 
both committees' records of the previous month, the accidents for the current 
month, and the comnarison of accidents for the year to date are all read and 
discussed, after which the meeting is thrown open for the discussion of any 
new safety suggestions or recommendations that may be — before the 
meeting. 


While making the inspection, each place is graded and marked in some 
conspicuous place with chalk as to the conditions found and decided upon by 
the committee. The following letters. are used for grading the working places: 


KE for places that are. in excellent safety condition, and no suggestions 
are made. 


G for places considered good, but one or more minor safety anon ere 
are made. 3 


M for medium. | 
P for poor, 


This grading has created considerable rivalry emong wowineu: It is 
continued with a follow-up letter to. each of the shift bosses, commending 
them for the excellent and good safety conditions found on their runs, and 
calling their attention to the unsatisfactory conditions. As a rule, the 
surface inspections are made and completed in half a day. | 


Following inspections by these committecc, meetings are held in which 
various phases of the inspection are discussed, and letter reports are 
written by the secretary. Copies of this report are sent to the general 
manager, mine superintendent, general foreman, bosses, and safety engineer. 
The reports contain lists of gradings with discussions and reasona and com 
parisons with similar gradings” in other sections, — 


-Workmen serving on committees. wear a safety button during the three 
months, and a safety watch fob at the conclusion of their term. These 
buttons and fobs are. presented by the company. Men take pride in serving on 
committees. This system serves as a valuable means of interesting the work- 
men, and creates large numbers of safety irspectors throughout the plant. 
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Hach boss holds a meeting once a month underground with all of his men. 
The time and place is left up to the boss. The length of this meeting is 
usually about 20 minutes. A chairman and: secretary are elected by the men. 
Discussions are held on various safe methods of mining, with particular 
emphasis on their own section. The safety engineer attends these meetings 
when possible, and usually gives a short talk. 


In addition to the committee mentioned, there is a grievance committee, 
the membershinv of which consists of four men: one-from mining department, 
one from mechanical department, one from. CORE nine ote Recon once: and the 
company claim agent. 


All of these men, with tho exception of the claim agent, are workmen 
elected from thoir respective departments to serve one year. Bosses and 
salaried men are not eligible to vote or to serve on this committee. Meet- 
ings are held once a month and reports are sent to the general manager. 


This committee also has charge of a relief fund for needy workmen and 
their families, into which fund workmen voluntarily pay 25 cents a month, 
and the company donates an amount equal to the entire workmen's contribu- 
tion. : 


Hospital and Doctors 


Single men pay $1.35 a month and married men $1.80 a month as hospital 
fees, for which they receive free medical and surgical treatment on prescrip- 
tion of one of the company's doctors, including drugs, dressings, and hospital 
for any disease or injury that can be directly attributed to their work. . 
General practitioner services are also rendered free to the families of 
married men with certain exceptions, and in some cases services are rendered 
at cost. , 


Bonuses 


The mine supervisory force, including general mine foreman, division 
foremen, and shift bosses, receive bonuses for safety records as follows: 


General foreman ... $55 for clear record cach month. 

Division foreman .. 50 for clear record each month. 

Shift bosses ...... 25 on basis of accidents per 1,000 shifts. Bonus 
can go over or under this amount. 


There 1s also a sliding scale of bomuses in effect, based on the per- 
centage of time lost to total shifts worked: 


Record Foremen | shift bosses 

Clear renee ae ee eee a ee ee ee ee ee $50 $25 

Nor more than 1/2 ver cent .... 40 20 

L/2 to 1 per cent c.rcccecccess 30 15 

1 to 1-1/2 ver cent wo.seeceees 20 10 

1-1/2 per cent or more ......0. 0 0 
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All records start anew each month. 
Educational Work 


Safety posters obtained from national organizations and also made 
locally -are conspicuously posted on neat bulletin boards at strategic points 
on the surface. 


A course in first aid comprising five lescons of two hours each is given 
to all new emnloyees by the versonnel of the Globe-Miami Mine-Resme Associa- 
tion. Classes are held at times convenient for the workmen, regardless of 
the shift on which they might be working, and they are required to complete 
this course in six weeks or be discharged as a venalty for noncommletion. 


At the employment office each man is given a lecture on the rules and 
policy of the company »ertaining to safe work. He is also given a good for 
which he signs a receipt agreeing to read and abide by the rules contained 
therein. This book is of a size that is conveniently carried in the pocket 
and has a substantial binding. 


The contents of the book are a forward by the manager, stating the gen- 
eral policy of the company, and a total of 23 rules under the following head- 
ings in order: 


1. Safety buttons and certificates. 
2. General hospital rules. 

.3- General rules. 

4. Goggles. 

5. First-aid boxes and tool kits. 

6. Shafts and cages. 

7. Timbering. 

8. Explosives. 

9. Electric equipment and haulage. 
10. Materials and tools, 

ll. Holes and ovenings. 

12. Loading from chutes and tranmming. 
13. Drilling and shoveling. 

14. Lights and lamps. 

15. General rules to be observed for mine fires. 
16. General rules for surface departments. 
17. Boiler and engine room. 

18. Wood working and all shops. 

19. Saws. | 
20. Jointer. 
2le Boring machine. 

Cee Railroad. 
25e Miscellaneous. 


In addition to these rules there is a ‘list of special rules for bosses 
which ig included in the appendix. 
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Penalties. i The “penalty imposell for violation of: ‘any of the rales con- 
tained in. the book is‘left entirély to the boss, ‘and in somé instances to the 
safety committee. There are no set nenalties for the: violation of any rule. 


Safety ‘Buttons ‘and Certificates 


1. When an employee of the Old Dominion Co. has completed six months. 
service without. a time-lost accident he will:be entitled to a safety tatton. 
At the end of two years without a time-lost accident a different button will 
be awarded, and at the end of 5 years Without a time-lost accident, 4 gold. 
and enameled ‘button will be“awardod. With’ the button a certificate will be 
issued showing the length of time the employee has worked without a time- 
lost accident. Any man leaving the employ of the company will also be 
entitled to a certificate showing the length of time he has worked without 
a time-lost accident; to obtain this certificate he should make pepeetten 
for it “0 oe ‘employment foreman. 


2. A eer snerdent is defined as one which causes loss of time 
after the day in which the accident occurs; 150: days worked will be considered 
as 6 months, 300 days as 1 year, 600 days as 2 years, and 1500 days as 5 yoars. 
Time off will not be counted. 


3. An employee who causes an eestaent to a fellow employee which’ results 
in lost time beyond the day on which the accident occurred will be considered 
as having had a time~-lost eccident; _ ven if he himself was not injured. 


; Physical and Mental Qualifications 


sans types of work in the ‘mine menue certain ‘physical and mental qual~ 
ifications in order that safe and efficient performance of the same may be 
assured, such as grizzly work, blasting, etc. With this idea in viow, new 
men are placed on types of work most ae Aas their qualifications, as far 
as possible. Me ; 


Mb ces . | n b norte ae , gaat ent eee 

‘The ‘day hehoue: ueawins sl all’ new men a provide theriselves with — 
the following accessories, which are compulsory: ' hard hat, goc FLED, carbide 
lamp, carbide can, matches in moisture-proof container, and safety shoes. 

The company charges for the lamp and the hard hat at cost. Credit for 
these may be obtained and is deducted from the first pay check. Goggles are 
furnished free. - | 

The wearing of loose or unnecessary clothing is discouraged. | 

The cager has instructions to prevent anyone from ontering the mine 
unless he is vrovided with the compulsory eaet manent s these instructions are 
carried out thoroughly. 


‘Special equimment such as wrenches, tool sacks, powder sacks, fuse’ sacks, 
foot protectors, respirators, etc., is furnished if needed, before a man 
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goes to work. Every man is provided with a wrench before going to work, and 
he is charged for it. When-he severs his qqnnection with the company he reée- 
turns this and receives: hie coboee ve. 


411 men porrommans work uixely to eeococe, flying particles are required 
to wear gogeles. . 


1. Goggles must de used when chipping with either hand or pneumatic 
tool, This applies: to canieanans as well: as - SULt ens meters 
| 2. Goggles aaet be used on: ell: grinding with emery wheels, except in 
the case of grinding plungers. and. rods: with the regular lathe equipment. 
fect 
3. Goggles mst. be need gicd "flogging" ‘tools ere held in such a position 
that a chip or fleke. mighy fly eter cc 


4. Goggles mst be used hee handling or sgusine hot babbitt or lead. 


5. Goggles must be used on.lathe work when the material being cut is 
hard or Breese and the cuttings have a bendeney to fly. 


6. ioazies mst be used when bieke is dances that sawdust and other 
flying perenctee may get in ene eyes, 


. 2 Goggles must be worn. when breaking rock or concrete, anroee ne Lime 
or while doing any work which endangers the eyes. 


8. Goggles must be worn while breaking bowldors, starting holes, pick- 
ing or moiling hard ground, barring down ground, Blowing out holes, barring 
down chutes from manways, and in all sheild work where unere is danger from 
flying feet or dust. : oo | 


Standa ata on . Worl. 
Because of the several methods of stoping, etandardization of all work 
has been difficult, but certain classes of work such as timbering in develop— 
ment, blasting, haulage, and development have been standardized throughout 


the mine so that if a man is eeaueserres he. will neve eaeuttce. working con- 
ditions as far as possible. 


‘Following is an epaauia of oquiment : furnished and instructions given 
to men working, on grizzlies:: - 


8-pound eeries with one end drawn to a pick point. 

Safety belt with rope at tached. 

Pick and shovel. : 

Draw hook to turn rock over without antes hands. 

2 pointed bars, one 4 feet and one 6 feet long, to a loop handle 
to prevent smashing the hand.. , | 


New men are pine cara by the ahitt PORE: with the a ROLE ETE iauteuctions: 


pet 
' is t 
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1. To use goggles when sledging. 
2. Not to work. ‘one draw raise when the opposite one is hung up. 
3e To use standard equipnent vroperly. 
7 4. | Not to work aa Barely belt and rope attached. 
| De “How to make a primer. : 


6. How to prepare a "bomb" to place on a stick for blasting hung-up 
chutes. 7 | | , : 


7. How to operate blasting signals. to notify workmen on haulage level 
below. . ‘ ; . 


8. How to Ddlast. . 
’ SAFETY DEVICES IN THE MINE 


Drawings in connection with new work for the entire plant are examined 
and approved for safety and perenne by the superintendent and head of the 
department. “ 


Many safety devices lave been standardized in the 01d Dominion mine, 
most of which are foreign to other properties. The most outstanding of these 
are listed below: 


lasting. ~- Both the explosive and detonator magazines are of the dugout 
type, naturally barricaded, and at least 1,000 feet from any building. 
Electric lights are installed in gasvroof containers, and the switches are so 
arranged that when the door is shut the power is ote An attendant spends 
his entire time at these two migazines. | 


One day's supply of explosives is transported underground daily at 9:00 
a.m. in the original boxes and hand-trammed from the shaft to the underground 
explosive magazines, fram which it is issued in canvas sacks to the miners. 


Underground magazines do not contain more than one day's supply of ex- 
plosive. They are electrically lighted with globes in gasproof containers. 
Detonator and explosive maces nee: are ecreraves by at least 50 feet of solid 
ground. 


About 90 per cent of the blasting is done electrically. Delay detonators 
ranging from 0 to 15 and of 8X strength are used. Power is 250 volts direct 
current and is taken from the trolley line. Fuse blasting is employed only 
= some of the eater eek Btopes. 


Fach working place has its individual viaetiae switch and line. Two 
wires are run to the working face. The permanent line is kept far enough 
from the scene of blasting to prevent damage to it. In the stopes all 
blasting switches are at the entrance. These switches are non locked, but 
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have a sign hung on the handle signifying their use. Gaps or interrupters 
are always in the blasting line between the switch and the face. 


After the holes have been loaded, the detonator wires are connected in 
parallel, and to a temorary blasting line. This line is wmrolled and sup- 
ported, as the miners retreat from the face, and is attached to the permanent 
blasting line at a safe distance from the scene of blasting. The poterxuyeers 
are then connected and blasting is done from the blasting gwitch.. 


The blasting switch is of the square, D type, encased in a steel water- 
proof box painted red, the lid of which has a baffle plate go arranged that 
the switch can not be closed unless the box is open. Coil springs attached 
to the switch keep it open unless it is held closed. 


All men are instructed in the blasting procedure by the dosees. 
Explosives have red wrappers and tamping has whito wrappers. 


Safety Belts. - Safety belts with ropes attached are used in all stopes, 
at grizzlies, and around shafts and pockets. The ropes are short enough to 
prevent a man from falling through the grizzly, 


Grizzly Covering.- All grizzlies in the stopes are kept covered, when 
not. in use, by two 2 by 12 inch by 6-foot sound planks leid side by side. 


Drillin -~ 411 drilling in the mine is done wet. stanes handles have 
steel guards so attached that they will prorect the hand from falling rocks. 


Track Switches. - Track switches ieadtne of f the main-line haulage are 
equipped with air whistles and a red light: ao arranged that when the switch 
is thrown against the main line the wonatTe blows aa and the red. 
light remains on (see fig. 1). 


 Igdders.- Ladders are installed in raises, shafts, and other places, with 
lattice doors at every 20 feet. Lattice doors made from short lengthe of 
ladder are used so that ventilation will be obstructed as little as possible. 


A light, rigid steel extension ladder is used to repair chutes and raises. 
The extensions are 54 feet long. This ladder has many advantages over the 
chain or rope ladder--for instance, it has a better hand and foot hold (fig. 2). 


When repairing chutes, a clevis is used for lowering or raising timbers. 
A bole is bored through the timber and the clevis attached by means of a 
bolt (fig. 3). Pa 


 ‘Trolley-Yire Guards.~ Trolley wires are installed 7 feet above the rail, 
and box guards are used in front of chutes or where men work near them or 
pass under them constantly. ‘This guard corristely covers the wire. It has 
a tapered slot at cach end. The trolley pole spreads this guard when passing, 
and the guard closes minoeeiontly by its own weight after the trolley. has 
passed (fig. 4). : | | | 
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Figure I.— Whistle ahd signal—light system 
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Figure 4.— Trolley guard 
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Snell portable wooden guards are hung on the trolley wire by men per- 
forming temporary work. These guards have to be removed before the trolley 
can pass over the wire (fig. 5). 


F¥irst-Aid Material.- All employees carry adhesive mercurochroms con- 
presses and ammonia inhalents. Large first-aid cabinets are kept at strategic 
points underground and contain the following materials: 


1 bottle of picric acid. 
Splints for leg and arm. 
1 vound -f cotton padding. 
18 triangular bandages. 
12 l-inch roller bandages. 
12 2-inch roller bandages. 
24 1 to 4-inch sterile compresses. 


Long leg splints are used in place of the regular broken-back splint. 


Trash Disposal.- One man spends hig entire time cleaning up around the 
shaft stations. and other places where trash accumulates. 


Fire Prevention.~ All workings are equipped with water lines for fire 
fighting, and enough hose connections are made for regular air hoses, since 
there is always a supply of these on hand, and miners are familiar with 
their use. The air line is also so arranged that water can be turned into 
it in the event of an emergency. In addition to this, fifty-fix 29-gallon 
capacity soda~acid fire extinguishers are stored at strategic places neers 
ground. » ae extinguishers are used on the surface. 


Miners. can be warned by means of a etench system attached to the air 
line and also by signals on the light line. 


Regular fire drills are held on the saeane: 


Emergency boxes containing the following . equipment are kept on all 
levels, several being on the larger levels: 


4~-pound arate. 

18-inch stilson wrench. 

24-inch stilson wrench. 

handsaw, 5 teeth to the inch. 

claw bar. 

double connections Fe air heae: 

rubber gaskets. 3 

wood chisel. 

cold chisel. 

ladder hooks. 

pipe staples. 

pounds assorted nails. 

light axe. 

Bell reducers & to # inch, # to 1 inch, 1 to 14 inches 
145 to 2 inches. 


vw i 
~ Ph POM HY OMY Hee 


All fire eer is regularly inspected. 
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' REPORTS OF ACCIDENTS 


All injuries, whether they are serious or not, are repayted by~the” bosses, 
on regular forms. 


If the sieataent is serious enough to require medical attpntion, .the boes 
issues a blue card to the injured workman which he presente the hospital. 
This cardis returned to the general foreman by the doctor, ahd is later given 
to the shift boss when the man returns to werk. 


I? the workman fails to report to his boss and goes to the hospital for 
treatment, a red card from the hospital is sent to ae boss when he returns 
to work, 


A man reporting to the hospital mst ‘be formally released before returning 
to work. Reproductions of the canis follow (fig. 6). 


FIRST-AID ann MINE-RESCUE FACI LITTES 


The company is a member of the Globe-Miami Mine-Rescue and First—Aid 
Association which maintains a station 1 mile from the mine. At this station 
first-aid and mine-rescue apparatus is kept. in readiness at all times for 
emergency use. Trucks are kept equipped with this apparatus so that there is 
e minimom of delay in gett ing to the scene of a dleaster. 


The personnel of the etation niowhete of a director and three assistants, 
one of whom ig on duty at all times. First~aid and mine-rescue training is 
given to employses of the Old Dominion Co. by the station personnel. _ 


In 1930, all employees of this campany were trained in first aid by a 
representative of the United States Bureau of Mines, and since then all new 
men have been trained in first aid by the eters. of the Globe-Miami Mine- 
Rescue and First-Aid Association. 


A crew of 15 men has been trained in mine-rescue and recovery operations 
and receives additional training every month. There are also crews available 
on short notice from other mining comnanies in the SReLnTers These men re- 
ceive a bonus of 30 cents a day. 

A copy of the examination given these men is included in the apnendix. 

Tables 1, 2, and 3 give the accident statistics for the Old Dominion Co. 


‘nd the Fhelps Dodge Corporation, and Figure 7 shows the lost-time accidents 
ver & 7-year period. : | 
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Table 1. = Los t—Time accident record of the Old ini ‘ 


Underground | 

mining 10 | 144,158) 0.069 

Crushing and 

concentrating Q| 21,186 2000 

Mechanical 

and shops 2{| 54,810 039 

Miscellaneous 

surface | Lj 13,538 e000 

: 
All other 12,843 14,605 ~000 
F927 1926 1925 
2? | Per Per 

ver | shifts | shifts a shifts|shifts jber | shifts | shifts 

Underground 

mining 58 mPees2 7 0.311 1.029 

Crushing and ! 

concentrating | 6 21, 620 0277 .089 

Mechanical ! 

and shops 1] 55,836; .018 55,376 0325 

Miscellaneous 

surface | 1 13,819 .072 , 18,146 °276 

| 
All other | 0 16,407! .000' : .000/ 0] 19,900] .000 


| | | | 
Total re 293,989] 0.224/104 |324,633| 0.320 -” 312,105 


Table 2. — De mental Lost—time accident records of the 01d Dominion Co.’ 


Present r reco ad Best record 
Date last| Days Saree neapepots Shifts 


Dates 


‘ae =] 


Underground | ) 

mining | 12/9/30 | 22 | 9,000; 237 |101,300}10/25/29 to 6/20/30 

Crushing and 

concentrating 12/3/29 | 393 | 22,777 745 41,700|11/27/27 to 12/3/29 

Mechanical 

and shops 8/15/30 | 138 | 18,574 713 =| 103,300}1/21/28 to 1/5/% 

Miscellaneous 

surface 9/17/30 | 105 | 3,159; 1,229 50,500/5/5/27 to 9/17/30 

All other None since | 

departments 1924 2190 .103,065! 2,190 | 103,065/12/31/24 to 1/1/31 
Total 12/9/30 | 22 | 15,000! 165 _|120,700/1/5/30 _to 6/20/30 
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Table 3e = Lost-time ee of the Old Dominion Co. and tho The! 
Dodge Corporation. i. 


1924 


- 7 | Fatal Serious Slight Total 
Properties — | Per | Per Per Per 
Num-| 1000 | Mum- | 1000 | Num-; 1000 | Ium-| 1000 
ber | shifts | ber | shifts| ber | shifts! ber | shifts 
Copper Queen Branch |. 6 0.247| 615 | 0.695| 840 | 0.950 
Moctezuma. Copper Co. 9 738 1.478 | 859 1.720 
Morenci Branch - ant 7 | 267 | ~607| 466 1.053 
Old Dominion Co. ozo? | 149 e519! 221 0770 


Tour metal branches! 20.|. 0.009 | 597 |. 0.283 |1769 a ce 1.130 


1925 


166 | 0,184/ 315 | 0.349! 483 


Copper Queen Branch 0.535 
Moctezuma Copper Co. - 51 2093 | 229 0418] 283 2516 
Morenci Branch 133 0293 | 263 0578) S29 2878 


ld Dominion (Co, 81 260} 142 e456] 229 


Four metal branches! 14 | | 431 


1926 


Copper Queen ‘Branch 
Moctezume Copper Co. 
Morenci Branch 

Old Dominion Ca. 


Four metal branches 


1927 


“Copper Queen Branch | 6 | “0.007; 81 | 0,093 

. Moctezuma, Copper Cos fo-B 1.005; 16_ 0027 | 

Morenci Branch /2 1. 9005] 18°; .046! 8 «020 | 071 
: Old Dominion Co. dee “0 J, 000 . 354 6ild , | e 109 Lat 


_. Total metal branches.11; 0.005 |149 | 0.069; 103 | 0.048| 263 | 0.122 
Steg Canon Branch (coal) 5 {| .016| 53 | .175|109 | .359| 167 | _.550 


Total all branches:|,.16 | .0.007 |202 | 0.082 212 |. 0.086] 430 | 0.175 
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Table 3. ~ Lost-time accidents of the Old fnianon Co. and the 


| Dodee Zorporst lon—Contimed 
1928 


Propert ies 


Copper Queen Branch 
Moctezuma Copper Co. 
Morenci Branch 

Old Dominion Co. | 


Total metal branches 
Stag Canon Branch(coail) 
Total all branches 


sg [| 
2176 .117 78 PLB) 


[e088 [64 | oreen a | cro 


| ) 7 
Copper Queen Branch 3 | 04005 | 41 | 0.040; 5 | 0.005} 49] 0.048 
Moctezuma Copper Co. 4| ,006! 16 2025 4 2007 | 24 2038 
Morenci Branch z | 6 6013 | - ol 6 013 

1 10 6038) - et) aL 042 


Old Dominion Co. 


Total metal branches| 8! 0.003/ 73 | 0.031} 91! 0.004 0.038 
Stag Canon Branch(coal)! 1! .005| 22 0113 | 3 .015 0133 
9 


Total all branches 0.003! 95 0.037 | 12 0.005 | 116 | 0,045 


Four metal branches, per cent decrease in 1929 accident rate compared with year 


1928 | 57.2 22.2 76.5 40.6 
1927 40.0 55.1 | 91.7 68.9 
1926 ao 64.0 97,1 83.3 
1925 50.0 84.1 99.1 94.0 
1924 66.6 88.2 99.5 96.3 
1923 76.9 87.7 99.5 96.1 
1930 

ee ep ee a eee Pe ee a | ’ i 

Copper Queen Branch | 2/ 0.003/ 24| 0.036| 3] 0.004/ 29| 0.043 

Moctezuma Copper Co. 3 | e906 2 e030 2 2004; 19 2040 

Morenci Branch 2 20085 | re 2 -005/; 10 0025 

Old Dominion Co. 2 008 1 053 


004 | 13 
Total metal branches : 0.005 ncn 0.005 0.040 
Stag Canon ‘Branch(coal) .009 | 15 .140 e019 | 18 0168 
Total all branches 0.037 0.005| 89 ' 0.047 
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CONCLUSION 

The 01d Dominion Co. has been able to create and maintain in the last 
few years an enviable safety record. This is ell the more apparent when ad- 
verse working conditions are taken into consideration. . Such an accomplishment’ 
has been made possible by the enthusiastic support given the safety department 
by every man from the manager down, the realization that safety starts at the 
top and must be treated as a major operating problem, an intelligent study of 
working conditions, and the I a of the hpeenee boon of safety to those 
conditions. . — 


9968. © one ye On| 


Google 


I.C. 6546 


APPENDIX 
UNDERGROUND 


Foremen and Bosses Safety Rules 


The following instructions are issued to foremen and bosses of the 01d 
Dominion Co.: 


In vase ‘of a" ‘serious ‘injury some one mst be sent with the injured man | 
to see aaa he hes Proper care until arrival at the hospital. - . 


Blue cards are provided which mst be filled dut by the boss and issued 
to all injured men to take to the doctor for treatment. ‘ 


“A11 néw' men ‘mist be taken to the’ ‘call-bell on the station of the ‘Level 

on which they ure working and given full instruction in the use of the same 

for’ calling thé cage, for the purpose of eliminating all chances of having — 
any person ring the wrong bell. 


“Any boss who | dees a man ‘worlting - under | conditions’ which he. considers dan- 
gerous, although he is working for another boss, must stop him immediately _ 
and have the other boss notified as quickly as possible. ~ 


Bosses who have untimbered drifts ‘which they. consider ‘too dangerous ‘to 
work without timbering, must take immediate action to secure the same, or 
place men elsewhere. and notify. their Foreman, . 7 ie 4 = 


Rigid inspection of drifts in the raw must be made to secure solid Pack 
and sides. ie de Sa | ee ee as. oe i as 


Timbered Drifts. All timbered drifts, either in ore or waste, which can 
be picked must be. equipped with a top ‘bridge high enough. to take 4~inch spil- . 
ing if necessary, and either plank or spiling must be put in a8 the shifter. ; 


decides is necessary. 


‘“Tmber in the level above working raises mst be. catight: up Before the ; 
raise is broken through. If the raise is coming througti on the run of 
another foreman, the fareman in charge of the raise met notify him of the 
same end see to it ‘himself that the work is done bef ore breaking through. 


Bosses must not allow one man to work alone in dangerous places. 


Smoking shall be strictly vrohibited on cages, moving man—trucks,’ timber 
stations, powder ‘magazines, or while carrying or handling explosives. ane a 


See that men who are to be hoisted, line up back of turnsheet and take 
their regular turn without crowding, Bosses are instructed to discharge all 


violators. 


Bossés must call to the attention of men fooling on ‘the jov with others, 
especially while riding on cages, the regulation prohibiting this practice, 


and see that it is strictly enforced. 
~2— — (9982) 
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The doorways on the skip compartments on stations where men get off and 
on mst be kept clean. 


At the time brass checks are given to new men going underground, the 
time clerk shall also issue to each man a pair of goggles with the printed 
ane teueesons for ene them. 


It aut be seen to that all men are :peepided with goggles and that they 
are being worn by them while engaged in breaking bowlders, starting holes, 
vicking hard rround or moiling, barring ‘down ground, blowing out holes, barr- 
ing down chutes from manways, and all’ other work where there is danger of 
flying objects or dust. 


Where men are not provided with goggles for use in their work, all eye 
injuries that might have been prevented by the wearing of goggles shall be 
classed against supervision, except in cases where inability to secure goggles 
has oren previously weporyecs : 


Mon working in drifts a use the light signals provided for that pur- 
pose to prevent being run into ty motor trains; and before leaving, the 
signals must be removed. | 


Trolley-line boxes mat be. provided for men working around’ ree lines, 
and bosses ae angsat on PEnere “‘UBO. 


kin torment: sala dieave the rovenda: Lever on their: ‘motor in aeiivel., and re- 
move trolley pole from wire whenever necessary for them to leave their motor. 


Instruct. motormen to slow down their trains when meeting men in drifts. | 

Discipline mst be used with men caught coupling cars while the train 
is in. motion, by giving them a short lay-off Or the zara’ offense, and dis- 
cHaretne vies for the Becond offense. 


No person, including detonien and brakeman, shall get off or on motors, 
man~trucks or miiue ‘care, baie in mereon: = 


un vomuen either palling or ‘pushing eranis loaded with timbers must have 
& mine-car betveen the motor and timber truck to protect himseif and helper . 
against.being caught with the timber. ~ 

411 switches in. main heulage drifts mst be equipped with red lights and 
whistles, and the switch points must be aie svuenee tor the main haulege 
drifts at all —— 


As soon as a missed hole is detected in @ working plece, all work must 
be oe until the missed holes are blasted. _ as 


Ven are airiotiy: forbidden to eaten any place artes Siesta: in case of 
misfire, or for a period of 30 minutes from the time the fuse wes lighted. 
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Hardwood skewers must be abalone for cere ey peaee - died to insert 
caps. . ee ee ee ss as 

Pasting switch ri et be aaeeed Les soe ceasena with the working place 
for which the box is used, = tas) have a ae attached bearing the words 
TANGER —- BO NOT OPEN. «2: > 


All timber: teing blasted mst be done allowing safe time = return and 
make an inspection for fire before going off of shift. 


_Men blasting with electricity must‘ be ‘instructed to touch the ends of 
the lead wires together before connecting: them: to the wires from the holes. 
In case they get a spar when touching the wires they are to make a thorough 
ba ae for the trouble and have he =e pe ore connecting the wires. 


‘Drifts.- All level ° development aaae: be: blasted with electricity from the 
start. 


Raises. “All level valieea mat be blasted with restos from the butt 
caps, "No d@ deviation from this rule will be permitted exceDe by first securing 
permission from the foreman. 

Failure to secure blasting stenent will not aie the use of fess per- 
missibdle, -but: must be reported to the. gin at CHI Os © 


Before climbing up a working raise the aie must be anneal off, then 
turned on, and then turned off again with a short pausé between each operation. 
Then get in commnication with the men in the raise and if it is all right to 
climb’ up, turn the air'on and go up. When down out of thé-raise and in. the | 
clear, signal to the men in the raise by turning eke air ies and on gain. | 


All raise manways mus t be property: ee at the top vile men are 
| cerembene up or down. | | 


For eee and ore timbers a esata cont be attached to the rope 
and two hitches mete ercune the timber. 


the promiscuous dumping of carbide from — Where the dust and fumes 
ere offensive :to.other men. in strictly forbidden. Bosses are requested to 
see that this rule is not being violated. ae 


‘For erecting stages underground, the :plank oo used to nail against 
the posts must have two (2) nails at each end... - 


All manways wot in’ good condition to’ travel :througti, aldo those that are 
in good condition but temvorarily blocked by obstructions so that a person 
can not ‘pass: through, dered de. marked with’ a sign, “CLOSED. 


“Wenporars ani ganual ee notices: sui mst be used as temporary dan- 
get signe for protecting men working in chutes, manways, etc. These notices 
mst be’ properly psiied in ‘end Bees and removed 1 imme didtely wheh no longer 
needed. ~~ a, | 
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A brace; bit: ana‘ clevts: must be supvlied to’the men; with instructions 
to use them wherever it is necessary to work under timber being hoisted. or. 
. lowered. 


Dust mst be’ Gees whatever eeie. on aa ekites and other places. 


All intakes and the vexpoeee bacae pers on the fan blowers must be 
kept guarded. “ . | 


All loading places at pete whexe men have to stend an load cars nest 
be extended back 80 as | ‘to be not bel than three ay feot a the a of 
‘the CALS. , ; 


See that care ig ‘edencised: in efince tinbers in main drifts and crosscuts, 
and have. the Aimber oe in ue: timber oe wherever poser: 


See that pipes in manways are put. 4n 80 as not to interfere with men 
climbing on the ladders. tee, 


ue 
77 


When aittine in air or ates oe sapien sige: be used for: the emall 
plpes, and hooks for the large pipes, to hold them in-place... | . 


Enough trolley-line bores: itust be used od pakiaaca tails zeet each way 
from where repairmen-are working. | ET ee a . 


The wearing of. ‘fuse for belts is’ strictly sone Geen nae 


Fire Prevention and Protection. All abandoned’ workings, not needed for 
the operation of the mine, and in which there is a ates aerate) should be 
sealed with gunite stoppings. | Wass | aie 


_ ‘All stations, rooms, and recesses constructed of wood, or other inflammable 
material for the installation of electrical equipment,, must be thoroughly 
| fireproofed. | | 
Trolley wires mst not Egan pave of drift seta: oy. opeoj esting timbers. 


‘All lamp’ sockets and fuse ‘boxes ues not be Uagee: nen eix. a te from 
timbers. | ae a Pion ae 


Levels extending long Stetannes ‘aca mine ener cet be provided with 
vermanent fire doors at intervals not. exceestne: ‘1000 Peete: : 


The use of carbide lame with swivel hooks is prohibted. 

‘Careless nen, especially those a“ ave: Seen previously: warned, must be 
disciplined by a short lay-off forthe first. offense and. discharge. for the 
second offense. 

Bosses. ‘on nae when aye: ie: not penis are in full ‘charge and are 
responsible for existing conditions, and in case of emergencies, must, take 
immediate action. 
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General Rules to be Observed for Mine Fires 


mended. March 15, 1927 ) 


le The first sedeia cation mst - the safety of all the men. 


2. All air currents are to be maintained as nearly norml as possible 
until men are out of mine. Fans should not be reversed or stopped except on 
order from Renerat mine foreman, superintendent, or manager. 


Se All stieineete must be thoroughly familiar with giving the fire 
signal, 


4. ach shift boss must have a sufficient number of men chosen, in- 
structed regarding the available exits and assigned to certain portions of 
his run, to enable him to get the men assembled as quickly as possible. 


5. Powdermen and carmen must. be thoroughly instructed regarding fire 
signals and should be kept informed at all times as to what men are chosen 
to make the assemblage and where théy are Working. Dated lists should be 
kept at the powder houses and revised at least once each month. 


6. Any one discovering fire or dense smoke which can not be put out at 
once must immediately notify shift boss in charge of run, or if unable to. 
locate him at once, then the powderman or assembly men must be notified, who 
will appoint some one to go to A shaft and ring the accident call, 7 BELLS,- 
on the call bell, followed by level signal, for cage. When the cage arrives, 
he, himself, must go on top to the engine room and notify the engineer to . 
give the fire signal, 3 - 3 - 3, on electric-light lines.” He mst then gO 
to the time office and notify the clerks to call the mine-rescus station and 
mine officials. 


7. The mine master mechanic, chief electrician and general mine foreman 
shell be notified immediately to send to all hoisting shafts a hoisting engi- 
neer and cage tender to get the men out of the mine, and an electrician to 
maintain the working of all the electrical equipment. All men assigned. to > 
these duties mst remain there wmtil further orders. — : 


8. Shifters being notified of fire mst have his powderman and assem>ly 
men notify all men to gather while he, himself, determines how to put out or 
control the fire. If there is any doubt as to the safety of the men he must 
proceed to get the men out at once. se... | er ae 


9. When all the men are sawenbied they will proceed to the A shaft if 
possible, or if it is not possiblo to reach the 4 shaft without danger, they 
will take the best available exit. — 


10. The exit signe along drifts indicate way on all levels from A shaft 
to emergency exits, : oe 3 se die 


ll. All abandoned drifts must be marked by crossed lagging with a 
CLOSED sign. 
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12. Regardless of the exit used, each employee must call for his check 
at the time office at A shaft so that all men can be checked out. 


13. It shell be the duty of all shift bosses. to sea. that these rules 
are ‘Sompited with at all Vines. 


P 4 copy’ of the examination given « crews trained in mine-rescua work’ 
ollows: ; ; 


gr 
sf 


2 


QUESTIONNAIRE FOR DISTRICT BONUS MINE-RESCUE CREW, 
GLOBE-MLAML : DUggRIOR MINE-RESCUE AND FIRST-AID ASSOCIATION. 


"Assembly of Apparatus 


Have crew member who. has.tested his apparatus previously, throw apparatus on 
his back, couple it up and wear under oxygen in your presence for 5 minutes 


The order for mitting apparatus in operation is 
(1) Throw apparatus .on beck (after evggles are on) . 
(2) Put mouthpiece in mouth ee -- eee ae ae | 
(3) Tarn on. regular" valve - Si ae ae ae ~ 3 afd 
(4) Put on nose clip ~ epee ae eater 26 Seite ee 
(5) Fill breathing bag 2/3raa full using by-pass valve 
(6) Tighten side straps -.-.- ------------- 
ied gates coca eee ee oae 
“Wes this order observed? ee = mace en ee, 
Examiner will please note 


(8) Are gogzles right side up and is elastic tight a. 
enough? --------------------- 


lau 


(9) Is harness properly arranged? -.- --------- 
(10) Are all harness straps and buckles as they should be? . 


Which ones wrong? 
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(12) Is montnntece "aimed peopeehy Se See ee ee 

(12) Is apparatus fully and properly eee - : as aie 
(13) Nose clip? ---+-----7-°> i Se, ee eee ee ee Petes 
(14) Mouth plece plug? - - - -- ia sein a a SS a EE 
(35) Self Rescuer? - ae ae Ri wee eee ee ee eee oe 


(16) If there are apparent leaks are they due to: 


(17) Loose connections? aia ee Bh, doy ayaa ES | 
(18) Lack of guste? - = - = =~ -- ----- a 
G9) Buseush toseh soe eek es tes eheeaetes eee | 
Apparatus 
(20) Make? ~. Draeger - - - -.-- ee ee ee 
(21) Kind? ee re ee ec ee 
(22) Type? - puuteicetveonaire inacmaes: fixed feed a | 
| (23) Weight? a 43 lbs. ----- _. ae Sees aby oes — 


(24) Weight of oxygen cylindert ~- 11-lbs..- - +--+ = Wu 
_ (25) Size of oxygen cylinder? 34 SAltere = ee eS - | 


(26) How mach oxygen is in 2-hour cylinder when filled to . e 
150 atmospheres pressure? - 300 liters -es-- eee nies meee 


(27) How test for leaks? - (In ae capped and not 
capped (valve on and off)  --=--- eer e L 


(28) How test for valve tightness? - Capped with’ valve 
open and valve closed ----- 7-77 77 TTT TT 


(29) Explain "blow Siew be oxyean cylinder. -~- Located on ° 
valve head and should blow off at 3, ie ee pressure 


per sq. in. a ee ae ae es ee <— ee ee ror = = =~ . 


_ (30) What is an atmosphere in pressure per. sq. in.? 14.7 : 
lbs. at sea level (about b lbs. here) ~-e---- - - 


(31) How mach in ciate is a Litert ~ 1 1/ g querte (approx) 


) (32) What is the let aa in ocean per 6q. ren in full 
oxygen cylinder? -- Approximately'1,950 lbs. = - wee 
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(33). What part of eo is used to regulate the pressure 
while in operation? ’ Reducing valve ee 


(34) To what ‘pressure is the bottle pressure reduced for 
operation & wearing? - 2. 3 of. per sq. ing - - - =.=. 


(35) How much water gauge? = 10 Sentinstara: OFA inches: eh 


(36) What part of apparatus regulates the flow of oxygen? - 
Reducing valve Ce i =o = = 


(37) How mmch oxygen should be admitted through the sedcsing. 
valve to the breathing mixture each minute? - 2} liters: 


(38) What part of the apparatus produces the circulation?®..”: 
Injector -_—2 ee eee lee le Beret eg aaa ge gn ey ee eet 


(39) Where located? -— In mixing chamber. of reducing valve 


(40) What rate of flow is provided ‘per minute by this part? 
About 60 liters per minute ee ee ee ee : 


(41) How measured? - By liter bag ------- -_ Se ae 


(42) What two kinds of regenerators are used? | 
Cardoxide and Potash | i erie? —- =, 


(43) Describe the cardoxide canister? - Copper refillable - - 


(44) Weight? - Sh lbs. ----=------+-- ---- 
(45) How mach cardoxide required to fill? - 4 lbs. - - - 
(46) How long will charge serve? + 3 hours ~------- 
(47) Intermittent or continuous? - Both: (oS oo ees - 
(48) Temperature? - Cool - - - - --- - a | 
(49) Describe potesh regenerator? -. Not. refillable, isa 
sealed tin canister - -~------=+--/---+-- = ene 

(50) Weight? ~ 4.2 Abs. ake CA Ea eee ee 

(51) Contents weight? = 2.2 Ibe. Sievers ~'--=---- 
(52) Number of screened shelves -~ 26 -- oes — 
(53) Shelf area? -. 94 ede foot eee eee rere eee _— 
(54) How long will frosh canister serve? - 2 hours --=.. 
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(55) Continuous or intermittent? - Continuous only - - - 


rs 


(56) Temperature while using? © Gets hot ~ mere oer - | 


(57) What provision is made for ool the air that becomes | 
heated in the regenerator) aid cooler -----=- 


Describe the breathing reg 
(58) Direction of flow of es in- or ae of each hole? --- 


(a) Fresh air enters lower opening under right side. and 
leaves upper right front -------- 77 ee 


(b) Exhaled air enters uber front left side and goes 
out left lower underside ee ee ee 


(59) Is there an opening between the two siaee of breathing 
tag? = Yes ww ee ee ee ee ee ae 


(60) Why? - To furnish eir to tho wearer when his require- 
ments are in excess of amount available in fresh air 
side of bag a jo ee em me SIR Sees eS a 


(61) Is there a release valve? - Yes, but it has been 
blocked as it releases too easy ---- --- 77 7 | 


(62) How do you release when apparatus is too full? . 


‘let air out around mouthpiece: while Eivest ane beg a Se 
Describe the by~pass 

(63) Location? - Angle valve cn oxygen cylinder ee oer eee ee a 

a 


(64) Action? ~ Admits oxygen throu by-pass tube to 
mixing chamber -------‘-=---- es Ba Sa aaa 


(65) When used? —- For filling apparatus to test for leaks 
(66) For filling apparatus to start wearing ------ = 
(67) For filling appsratus after ecrutbing spparatus: ~ - — 
(68) For filling apparatus when temporarily short on air - 
(69) For filling apparatus to make apparatus esabie when 
reducing valve has failed or apparatus is rendered 
out of order while wearing: ----- "7-7-7 - aes 
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If at the end of one hour, the ~ x.-tus is full of air, — 


the breathing bag should be squeezed empty and uae 
| apparatus refilled by using the by-pass - - - ---- ~. 


(71) Why is scr~bbing adeaweaeet: - The oxygen used con- 
tains as high as 2% nitrogen. This nitrogen can. 
eccumilete until at the end of one hour the mixture 
of air ia apparatus could have an excess of nitrogen, 
which is occupying epace needed for oxygen -— ew 


(72) Describe the dial venditice on pressure maeet 
Atmosphere: pressure and mimutes per hour .- --- - - 


(73) 50 atmospheres is good for how many mimteszy- 40 min. 

(74) 100 — : hon mon He " 1 g9 n 

(75) 150 ft On - i | ~120 " 
Describe the mouthpiece 

(76) Direction io tetas sea outgo? - Right to ieft.- - a 


(77) Valves are for what porpose? | 
To control the direction - - oe ee a aie ee 

(78) How can one test these valves to determine if flow is 
in proper direction while wearing? ~-. By collapsing ; 
first one respiration tube and ther. the other --- = 


. What is the direction of flow of air in 


(79) Right side of breathing bag? - Up ---------= 

(80) left side of breathing bag? - Domn--------~-— 
(81) Cosler? <2 Down. Hecececeee be eccussc | 
(82) Regenerator? : Up ee As eee ee ee 


(83) In the long stiff circulation tube? — From bottom of 
cooler to breathing beg .~---------+-54--- ~ 


(84) In short stiff cirqulation tube? From breathing bag 
to mixing enentes Sn a ee a ee ee ee 


Is the Scuigae aon. of air ia Cane: "good" or edt or. 
all oxygen in the : _ ae 


(85) Cooler? - Good. (except. for cooling) -. - ------ 
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Mixing chamber? - 


Good and bad - 


(87) Right side of breathing bag? - Good -------- 


(88) Left side of breathing ‘beg? ,~ Bad 


(89) Does "good" and "bad" or just "bad" air enter the 
regenerator? - Both 


, ) 
ov) 


Explain 4 tests for 


(90) Cardoxide refillable regenerator? - Freshness of 
charge which you made yourself or by cotton and 
adhesive tape already on cartridge opening - - - -- 


(91) 


For leaks? -~ By blowing into it 


eo ase ms e898 ww ee ello 


(92) For etovpage? — By blowing through it ------ - 


(93) For ent or damaged ends? w---- 


(94) 


Explain 5 tests for 


Potash regenerator? 


Freshness by seals and shaking 


to note if contents are granular - 


(95) For tightness by blowing into - - 


(96) For stoppage by blowing through - - 


(97) For bent or damaged ends ~ -—- - 


(98) Screens too close to ends - - - - - 


er ee ee ee 


eee ee ee ee ee ee 


ee ee ee er ee ed 


(99) How do you test for low pressure leaks in apparatus? 
Block m~uthpiece with one hand and fill apparatus, 

If leaks are present the bag 
will wilt noticeably in 15 second8S y»¥------- - 


(100) 


(101) 


3982 


using by-pass valve. 


Why should you listen for "hum"? - , 
deno*e a proper amount of air and oxygen in circulea- 
tion --—<«8j~-j$-]©-—--s=5|==]|--=8# --- ee He HK 


A "good" hum will 


How do you test for high pressure leaks and where? 


With spark on brass perts only. 


Around oxygen cylin 


der valves, wrench connection, around reducing valve 
union, eround to pressure gauge, on reducing valve 
blow off and around pressure gauge 
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I.C. 
(102) 


(103) 


(104) 


(105) 


(106) 
(107) 
(108) 


(109) 


(110) 


(111) 


(112) 
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What are the cleaning and sterilizing requirements of 
apparatus and for what parte? - Rinse « soap with 
brush, rinse in fresh water, then in lysol solution, 
corrosive sublimate solution and then in potassium 
permanganate solutiqn and hot water, rinse (live 


gteam if available) 


Mouthpiece, respiration tubes, bres ‘beg --+-- 


While wearing the apparatus, ; ZOO liters of oxygen is 
added to the contents of the apparatus from the oxy- 
gen cylinder during the two hours - -fe¢re+- 
An equal volume is inhaled and oxhaled at each breath. 
What becorss of this extra 300 liters in volume? - 

The oxygen enters the lungs as such and part: is changed 
into cerbdon dioxide which is exhaled and absorbed by 
the contents of the regenerator --------<-- 


How many men shall compose a crew? ~- Five - - - = 


Is it permissible for one man to return to fresh eir 
SlOne! <<: NO: eS: Ss ei a es ees a ee 


Demonstrate how to use 
Water gauge on apparatus ee 
Liter tag on apparatus - ---- - CH ne eee oe 


How much of the apparatus has a negative pressure 
while in operation? - From left side of mouth piece 
through left resniration tube, left side of breathing 
bag ond through short stiff circulation tube to 
vacuum chamber - -~- =| =- ©~<© 8 ©==| -- -= -~- = — 


Half-hour Apperatus 


For wrat purpose is half~hour apvaratus used? 

For exploration or srrand work or to take to men 

to use who have to be brought through smoke, 

or is to be worn at time of Mine Fire by those 
traveling .n the mine who might enoounter smoke — - - 


Descrive apparatus 

Is good for half-hour only - ------------ 7 

Is @ by-pass type apparatus. ----------- - 

How worn and used? - Have crew member put it in 

position to wear and show how to operate and read 

Gauge -<--- = - we we ee wer emer wer em mere = 
~ 34 — 
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(113) Where are they stored at upplicunt'!a: plant? As 


(114) 
(115) 


(116) 


(117) 


(118) 


(119) 


(120) 


Where are thé two on the resdue truck stored? 
On right front of top deck . i ee pene eee 


How full is the oxy gen op ltuder filled? 
150 atmospheres wrt tte ee ee ee He ee ee 


Describe regenerators? - Cardoxide, Potash - - - - 


Are the thread connections a standard or metric | 
thread? «=~. Metric == 664 5 2hewi woe oee dg 


How can.you connect the large oxy gen cylinder which 
has standards threads to the pump, that has only - 


metric threads? - By using an adaptor! ee ee 
(Have crew member pick one out from the articles 
on aoe = he a ipa es -“ oo ee ee we ow 


Way use three large cylinders for the pump? 
To enabls the use of more of the oxygen from each 


‘large cylinder, by using from the low ee: in 


filling Tlowtt bottles — ee me meee 


Why is only one large cylinder opened at a tine? 
Because the large cylinders would all equalize in 


. pressure if all three were ovened at once - - - —- - 


(121) 
(122) 


(123) 
(124) 


(125) 
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How can you tell the pressure in the large cylinders 
while attached to pump? - By opening the cylinder 
valve and reading upper gage = - moe em ee 


How can you tell how full the ‘apparatus bottle is 
while filling? - By reading lower gage with 
apparatus bottle valve open - ----------- 


What is used for lubricant? - bo glycerine and a 
water ----------.--—- eee ee eee 


Woy: not use o117 -~ Compressed oxygen with ol1 will 
cause an explosion oe iS See orale ceded 


Crew member will bo taken to pump and indicate how 
he would fi11 an empty apparatus bottle from three 
cylinders with pressure of 50 Atms. 90 Atms. 120 Atma. 


~ 35 ~ 
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(126) Indicate how worn | 


(130) 


(131) 


(132) 


(133) 


(134) 
(135) 


(136) 


(137) 


What gases will it protoct. you from? . 
Carbon monoxide 


Ammonia ; 

Illuminating Ges 

Smoke 

Timber gases . ile ci 7 ee te ee me, 
Weight? aad me Ibs... = sera sled fas 2 -— -— — = ar a 
How long will it goreat: ~ For two hours or more, =. 


depending on how mach eae “at has to absorb me 


. 
> ~ a 


Does the use have to be pe eia aot ne ie, At ext, 
be worn intermittently. for -one year, provided it 


ls kept stopped when not in use or is. not ysed in : -- 


excessively moist air wo eee we ee we me 


How can you tell whe ‘the onieter de. eee to 
fail? - By its getting noticeably. warm ~ - - - = 


Should it ve warm when the oxygen conseee ‘of air 


How low does the oxygen ‘convene of air ee a netal 
mine have to be fot danger’ in wearing *" 7°." | 
gas masks? - Oxygen’too low for.a candle or car~ 


: va ~ 

i eo. je 
ras) 
a | 


bide lemp to burn freely ~- - ~----—-~-=-+--.:.: 


Should crews wearing gas masks be equipped with — 


_flashlamps only? . = .. No, ‘should have flashlampe 


(138) 


and carbide ager or fr cenares -—- eee e+ 


Where atened on rescue ~tmeeee Sax. with extra 
canister ere stored in ie oupboard at top of 


left side of truck a oi a la a 


~ 


a SeiPRsacaess (carbon ae : 


(139 How carried on apparatus? - Snapped to right side 
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(140) How opened? - Tear off the flat side that snap is 
fastened to - - = #4 - - 3 = ee = wee ee ee 


(141) What gases will it. abect the wearer ‘from? - 
Carbon monoxide ® a 
Smoke and timber gas - ----------- 


(142) Weight in container? - 28 of, .-.+ ------- 
(143) Weight as used? “1 15 on, -----++---- = 


(144) How long 4s it ari for? - 2” tes half-hour or more, 
a aaa on how mich gaeg it hes to absorb ale 


(145) Can it be used intermittently or aust it be faea 
continuously? - ‘Intermittently for days if kept 
aeGry Diese = ee a ee 


(146) Docs it furnish wearer any oxygen? - No as 


(147) Should it be worn where the oxygen content. of: air 
1s very low? ae No Se se 1S aes SP ay ase 


(148) How can you detains in a metal ane: Soliowines a 
mine fire, if there is sufficient oxygen to risk: 
wearing this self-rcscuer? —- By candle or carbide 

-- lamp... If there is sufficiont oxygen fora carbide . 
lamp or candle to burn freely there is sufficient 
oxygon to support ° Hfe a el a a oe ade Tae 


‘Fire Extingui ishers = 
Soda Acid. —- mF 


(149) How used? - Turn upside down and ehake: wee 


(150) How reclisnsedl i 


et. 


(a) Bottle in holder at top filled up to marie 
with sulphuric acid. 

(b) Lead gravity stopper placéd in bottle. 

(c) Baking soda dissolved in water in tank 


up to mark on inside ee 


(151) How many sode-acid extinguishers on resous truck? 
: He (aoa eh eee ace Se oe ee ere ae So ee 


ene Mre Extinguishers 
(153) How used? “Onpeten and pump - -< See ee 
are 7 87 


(152) Where? ~ At front end of gangway -------- Ratt ak See ee, 
l 
oR SS TIERS 


Google 
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(154) How refilled? - Unscrew cap ard fill with liquid 
Pens aa eS eS SS Se ee ee ee ee ey eae . 
(Three l-gallon cans of pyrene are kept on 
rescue truck at frmt end of gangway) 


Mine Gases - 


(155) What gases following a metal mine fire may usually be 
expected other than oxygen and nitrogen -— eee He 
Carbon dioxide ~~ ° | | 
Carbon monoxide , 
Sulphur dioxide --------- - eee HK 


(156) If candle will not burn in the eir, what condition 
of air is indicated? -- Oxygen content is less than 
163%, or carbon dioxide ig present and sir ie not 
fit to remain in without apparatus - - - =~ - - -- - 


(157) How can carbon monoxide be tested’for (two ways)? 
By using canary birds. If canary shows marked dis- 
tress in three minutes it is unsafe to remain with- 
out apparatus 
By using carbon monoxide detector, if any carbon 
monoxide is detected it is unsafe to remain without’ 
apparatus ------ i a oes 


(158) How much carbon monoxide will cause distress to a 
person? ~ 0.05% slight poisoning in one hour} 
0.12%, 30 mimutes bad, one hour siagger, two 
hours violently and dangerously sick; 0.20%, 

Very dangerous - -- -- --«--=|- == = -----= 


(159) How low does oxygen content of air need’ be to cause 
distress? - 13% distress, 7%fatal ------ 


(160) How would you take a gas’ sample? (two methods) 
(a) Emptying a bottle of water in place 
air is to be sampled , : 
(0) Using vacuum bottle (demonstrate) - ee ee : 


(161) Precautions? | 
(a) Get all of sates out of bottle 
(b) Stopner tightly © _ . ee 
(c) latel carefully -----------+--- 


(162) Temperatures : 
Have crew ‘Waniben eeea chemnnieter held in heat 


register ------------------+ 2 ee 


(163) How is velocity of air determined? - By anemometer 


ot 
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How is it read? 3 In feet per mimte - -~-- 


(165) How is volume calculated? - By mltiplying area 


(166) 


(167) 


(168) 


(169) 
(170) 


at place reading was taken by the velocity per 


MLC G: ise, ee ea es eas a ee eee 


(Have crow member read anemometer) 


If water gage was requirod, how could it be de- 
termined? - By.connecting one end of U tube to 
hole in stopping and reading difference in height 
of water in the U tube - ----------- ~ 
(Have crew member read ry water gage) 


How much air would an snteabed men require each 
24 hours? ~ If he remains at rest 400 cubic feet 
(1 cubic foot = 28.32 liters) ---------- 


If he works senat = laboring some he would re~ 
quire double that. amount .or 800 cu. i ee me 


Walking at the vate of 2 miles per ndas a@ men 
needs about double the amount, of air required 
while at rest 


Walking at the rate of 4 miles pei Lour a man 


needs about 4 times the amount of air required 


while at rest. 


Demonstrate how to use monoxide detector - - =— - 


How many times should bulb be squeezed? ~ Ten - 


(171) Suppose ube showed very blue at first squeeze? 


(High CO and unsafe to remain without apparatus) 
Miscellaneous Accessory Equipment 


(172) Telephone 


How much wire on reels? - 3,000 feet - -~ - - 


(173) How operated to call and talk? - Ring by turning 


crank and push button in on hand: piece to talk and 
hear (demonstrate) Sia ee da ae re 


(174) Can one phone be used while it is being moved? 


9982 


Yes, if attached to neon teen” reel one phone can 


—SSe 
How many field telephones have we? - Three - - 7 
be used  - - eee ee Heer rH Kr eK HK - cee r 


reer 
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(175) 


(176) 


(177) 


(178) 


(179) 


(180) 


(181) 


(182) 


(183) 


(184) 


(185) 
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Pipe connections 
Cellar nozzles. 


How many do ve have? - 


How many openings on each? ~ 9 and4 ------ 


Two ee eee ee ee ee) 


What size pipe do they fit? - 1 and 2h inch - - - 
Can size of vipes serving them vary? Yes, by using 
bushings or reducers - -~=----+-----=-- pe 


Geophone 


For what is it used? = 


‘fo hear sounds, through the 


gromd ------—-- +8 2---- 2 - = eo eee ee 


Can direction of sound be determined by use of | 


Where stored on truck? 


In long cupboard at top 


of body at rear on right side -------+---- «+ 


What is the pyrotannic detector used for? 
To determine the per cent of carbon monoxide the 
blood has absorbed -~-~-—-=---- --- wo 


Can the blood of a dead person be tested? - Yes 


What electric current will our two fans operete on? 
One, 110V, 220V, 400V. A.C. 
Other 220V. D.C. - = - ---- - - ke He mre ee ee 


What gages of track will they run over? 
18, 24, 30, and 36 inch gage ----------- 


What traci: gage will serve the crew member's mine? 


What fan will serve the. crew member's mine? aa aia 


Old Dominion. The D.C. everywhere (460 r.p.m.) 
and the A.C. (330 r.p.m.) on 1s station and the 


18 W. and 2012 winzes. 
Arizona Commercial M.Co. 
Iron Cap C.Co. (110 A.C. 


(440 A.C. 
(110 A.C. 


220 ia (335 acne): 


~ 350 r.p.m.) Lighting circuit 


-- 490 r.p.m.) Shaft and station 


~ 520 r.vem.) Surface 


Miami Copper Co. 220 D.C. - 477 r.p.r. 


Inspiration C.C.Co 440 A.C. ~ 510 r.p me 


Google 
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(186) Have you read a copy of the instructions in case of 
fire at your mine? -~------------.=.4 


If crew member has not, furnish him with copy to 


read. After reading credit him with "Yee". (The 
answer to this must be "Yes." 


Precautions around Apparatus 
(1) Be careful of leaks in apparatus. 
(2) Be sure of full cylinder of oxygen. 
(3) Be sure of freshness of regenerator charge. 


(4) Keep all open lights (carbide lampe, etc.) away from apparatus while 
assembling and especially while wearing. 


(5) Never let the members of a 5-man crew become separated. 

(6) Always use life line even though air is clear when entering. 

(7) Use "blind" man's sticks when entering heavy smoke. 

(8) Do not travel in places except where agreed upon when entering. 

(9) Never climb up or down raises without orders and then all possible 
precautions will be taken, such as posting a reserve crew at the 
entrance to the reise and another reserve crew at fresh air base. 

(10) When the by-pass is used several times in a few minutes by one or 
more members of the party, it should be investigated, if nothing 
is found wrong the pace should be reduced. 

(11) No crew member should be alone on a cage deck. 


(187) How many of the above suggested precautions can the ~ 
crew member relate? ----- ~-" 7 77 -- eH 


ome ea 
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